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Document Body
 
Tony and Jerry,
 
The attached document is a revised list of wells to be considered
for
weekly (or more frequent) water level measurements during the
proposed
shut-down and re-start of the OU 1 Groundwater Extraction and
Treatment
System in support of development of the Hydrogeologic CSM for
George AFB,
as described in the MWH memo dated 16 May 2002 (forwarded below).
This
list and the revised proposed approach are being distributed to
encourage
discussion and to solicit input from the RPM group.
 
(See attached file: HCSM well list 5-21-02.doc)
Please email or call me at 925-975-3494 if you have any
questions.
 
Thanks,
Wendy
---------------------- Forwarded by Wendy G
McClellan/User/Americas/Montgomery Watson on 05/21/2002 01:42 PM
---------------------------
 
 
(Embedded Wendy G McClellan
image moved 05/16/2002 04:05 PM
to file: (Embedded image moved to file: pic25547.pcx)
pic06868.pcx)
 
 
 
 
To: Twong@afbda1.hq.af.mil, Jerry.bingham@brooks.af.mil,
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chang.james@epamail.epa.gov, cox_calvin@bah.com,
jcass@rb6v.swrcb.ca.gov, ibalkissoon@techlawinc.com,
bmabey@techlawinc.com, ssoloyan@mitretek.org,
ddaftary@theitgroup.com, mmiller@hgl.com
cc: Melih M Ozbilgin/User/Americas/Montgomery Watson@MW, Chip R
Poalinelli/User/Americas/Montgomery Watson@MW, Peter
Craig/User/Americas/Montgomery Watson@MW, Nathan F
Blomgren/User/Americas/Montgomery Watson@MW, Gilbert
Dimidjian/User/Americas/Montgomery Watson@MW, Ruchira N
Wijayaratne/User/Americas/Montgomery Watson@MW, Christopher N
Glenn/User/Americas/Montgomery Watson@MW
 
Subject: GAFB Hydrogeologic CSM
 
Attached please find an update to the 23 April 2002 memo.
(See attached file: HCSM memo 5-16-02.doc)
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To:


George AFB RPM Group

Date:


May 21, 2002






From:


MWH George AFB Team

Reference:






Subject:


Proposed Wells for Weekly Measurements During GETS Test 



This memo presents a list of wells, revised based on comments received at the 29 April 2002 BCT meeting, to be considered for frequent collection of water level measurements during the proposed shut-down and re-start of the OU 1 Groundwater Extraction and Treatment System (GETS), as described in the memo dated 16 May 2002. This effort is in support of development of the Hydrogeologic Conceptual Site Model (CSM) for George Air Force Base (GAFB). The proposed approach to development of the Hydrogeologic CSM and this well list are intended to serve as the basis for ongoing discussion among BCT members, and are subject to change. This memo represents RPM group input to date, and revisions include specific references to the proposed Runway Faults (Cox, 2000) in rationale for the applicable wells. The proposed approach includes collecting water level measurements monthly from approximately 110 wells, and more frequently from approximately 30 wells, during the GETS shut-down and re-start. This list includes 40 wells that may be strong candidates for frequent measurements, as explained below. (The current monitoring well network does not include wells that would be useful in assessing the proposed Turner Springs, Adelanto, and Shay Road faults. However, the field mapping elements of the proposed Hydrogeologic CSM approach and additional proposed projects are expected to address these faults.)


Rationale for Selection of Wells for Weekly Water Level Measurements


During the Proposed GETS Shut-down and Re-start


A controlled experiment of shutting down the GAFB GETS system will yield information about several areas of concern.  The three main factors that influenced the choice of key wells for weekly water level measurements were the following:


1) Extraction wells.  Frequent measurements at extraction wells during the experiment will provide data to help refine estimates of capture zones and radii of influence, and to test aquifer parameter values and well efficiencies.


2) Proximity to the new percolation ponds.  Frequent measurements will provide data to help define any effects the use of the percolation ponds has on the Lower Aquifer.


3) Conceptual Site Model inputs.  Frequent measurements will yield data in numerous areas that will be used to develop the Hydrogeologic CSM, including:


· establishing hydraulic connections and preferential pathways within the Upper Aquifer;


· analysis of hydraulic relationships among wells northwest of, between, and southeast of the proposed Runway Faults (Cox, 2000);


· analysis of hydraulic relationships between adjacent wells screened in the Upper and Lower Aquifers (possible erosional gaps)


· well pair analysis to measure vertical gradients within the Upper Aquifer;


· potential re-mobilization of TCE during GETS start-up period; 


· observation of pre-GETS conditions with a dense monitoring network may assist in modeling source areas with more accuracy; and


· potential adverse effects on Lower Aquifer extraction wells of the new VVWRA percolation ponds.

Wells for Consideration for Weekly Water Level Measurements 


During the Proposed GETS Shut-down and Re-start


The following is a prioritized list of 40 wells from which frequent (at least weekly) water level measurements during the GETS test would yield relevant data to meet the above objectives, along with a brief rationale for selection of each.  Wells are in groups of 10, with the first group being most valuable, the second group the being next most valuable, etc.


MW-103/MW-104
Well pair near percolation ponds


NZ-21/NZ-22

Well pair between EW-1/EW-9


NZ-55


Current extraction well


NZ-56


Down-gradient of NZ-55, near edge of Upper Aquifer


NZ-81


Cross-gradient from NZ-55


NZ-82


Cross-gradient from NZ-55, southeast of proposed Runway Faults


NZ-33


Closest down-gradient well to percolation ponds 


NZ-17


Closest up-gradient well to percolation ponds


NZ-28A/NZ-32
Well pair near center of EW-4, -5, -10, -11, -12


NZ-12/NZ-20
Well pair east of EW-9 (highest gpm in the Upper Aquifer), northwest of proposed Runway Faults


NZ-25/NZ-31

Well pair near EW-3


NZ-44


Lower Aquifer well near EW-1


NZ-84


Lower Aquifer well near NZ-55


NZ-74


Lower Aquifer well to monitor EW-18 (pumps from Lower)


NZ-103

Near the northern cluster of Upper Aquifer extraction wells, in Arroyo


NZ-105
Contaminated Lower Aquifer well, penetrates Upper Aquifer, in Arroyo (possible erosional gap?)


NZ-11/NZ-30

Well pair near EW-13, between proposed Runway Faults


NZ-73


Lower Aquifer well near EW-8 (pumps from Lower)


FT-01


Down-gradient from percolation ponds 


FT-02/FT-05

Well pair between percolation ponds and EWs


MW-35

Up-gradient from percolation ponds


NZ-83


High TCE, near NZ-55, southeast of proposed Runway Faults


MW-102

Between percolation ponds and NZ-55


NZ-06


Central to Upper Aquifer EWs


NZ-75


Within the northern cluster of EWs


NZ-54/NZ-94

SE of the percolation ponds; SE extent of OU-1 TCE plume


NZ-42/NZ-43

Well pair near EW-1


NZ-07


Up-gradient of EW-9


NZ-27/NZ-102
Eastern edge of the Upper Aquifer, northwest of proposed Runway Faults


NZ-98


Northern part of OU-1, Lower Aquifer well
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To:


George AFB RPM Group

Date:


May 16, 2002






From:


MWH George AFB Team

Reference:






Subject:


Hydrogeologic Conceptual Site Model Approach 



This memo presents a revised technical approach to the planned Hydrogeologic Conceptual Site Model (CSM) for George Air Force Base (GAFB) proposed in a memo dated 23 April 2002 and discussed at the 29 April 2002 BCT meeting. Revisions include specifications that the influences of pumping at the Adelanto well field and discharge to the new VVWRA percolation ponds will be included in all applicable evaluations, and schedule adjustments extending the duration of the effort. The list of wells suggested for frequent water level measurements will also be revised based on RPM input, and will be distributed for further discussion in a separate memo. The following paragraphs summarize MWH’s proposed approach to developing the Hydrogeologic CSM, including resolution of important data gaps.


The planned Hydrogeologic CSM will build on the findings presented in the 2001 Annual Basewide Groundwater Monitoring Report and the Geologic CSM in support of efforts to optimize remedial processes at GAFB. Following extensive data gathering and background data evaluation, the major portion of developing the Hydrogeologic CSM will involve shutting down the entire OU 1 Groundwater Extraction and Treatment System (GETS), which is the single greatest hydraulic stressor on the groundwater system at the base.  After two months, water levels from wells screened in the Lower and Upper Aquifers will be plotted. Stabilization times will be estimated based on the plots for wells in which groundwater levels have not stabilized within two months. Then the groundwater extraction wells will be re-activated incrementally.  Data will be collected during each step of the shut-down and re-activation. Development of the Hydrogeologic CSM will help resolve several important data gaps that have been identified, including but not limited to the following:


· Whether the Turner Springs Fault and proposed faults near the northeast end of the runway act as barriers to or conduits for groundwater flow.


· The degree of hydraulic connection within the Upper Aquifer (e.g. at NZ-55 and NZ-56, and among OU 1, OU 2, and OU 3) and between the Upper Aquifer and the Lower Aquifer.


· Whether erosional gaps that may exist in the Middle Lacustrine Unit allow TCE to migrate from the Upper to the Lower Aquifer.


· Upgradient Upper Aquifer flow rates and boundary conditions, as well as some key aquifer parameters that will be used in re-calibration of the groundwater model.


· The natural (uninfluenced by the GETS) groundwater gradient in the Lower Aquifer east of Site FT-20.


Definition of Current Conditions


In order to develop a better understanding of the current hydrogeologic conditions, the geologic cross sections will be enhanced to include well hydrographs as well as key contaminant concentration trends.  Seasonal and pumping trends will be evaluated and correlated to assess continuities. Additional information to be incorporated into the evaluation includes discharge rates at the new VVWRA percolation ponds and Adelanto well field extraction rates, zones of influence, and drawdown. The list of wells selected for monitoring during the GETS shutdown will be re-evaluated and modified, as needed. 

GETS Shut-Down, Stabilization, and Restart


The April 2002 semi-annual basewide groundwater monitoring event is currently underway, and will be completed by mid-May.  Data from this sampling event will serve as a baseline, to which data collected during the GETS shut-down, stabilization, and restart will be compared.


Following completion of the April 2002 sampling event, the GETS will be shut down. Water levels at approximately 110 groundwater monitoring wells throughout GAFB and the OU 1 area, as well as some key off-base wells, will be measured monthly for the duration of the program  (expected to end in December 2002). In addition, water levels in approximately 30 of the groundwater monitoring wells in key locations (areas under relatively strong GETS influence) will be measured more frequently (at least weekly).  These measurements of recovery and stabilization across all of GAFB and in the OU 1 area will contribute to a fuller understanding of the potentiometric surfaces of both aquifers, and of relationships among different portions of each aquifer.  The wells selected for these measurements will include well pairs screened at different depths in the Upper Aquifer. The July 2002 Lower Aquifer Focused Monitoring Event will proceed as scheduled, unless groundwater elevation data collected beforehand indicate a need to collect TCE concentration data sooner.


Approximately two months after the shutdown, the next Basewide Groundwater Monitoring Event will proceed as scheduled in September 2002. Groundwater samples will be analyzed for the same parameters as those of the April 2002 sampling event, and samples from key locations will be also analyzed for general water chemistry parameters.  These data, along with potentiometric surface recovery rates, will help to define the influence of the GETS on contaminant distribution under what would normally be stable aquifer conditions, and will provide more detailed information about groundwater flow paths and rates within each aquifer.  For wells in which water levels have not stabilized within two months, recovery rates will be used to estimate the time that would be required for stabilization.


After these data have undergone a preliminary analysis, the GETS will be restarted, one or two extraction wells at a time. Each start-up step will last approximately one week, during which groundwater level data will be collected frequently from five or six monitoring wells surrounding each extraction well. This will allow a thorough assessment of the capture zone of each extraction well and of the influence of the volume of water extracted from each well as it is discharged to the new percolation ponds. This process will continue until all extraction wells currently operating have been restarted (expected to be December 2002), unless gradient or contaminant concentration data indicate doing so will allow TCE greater than 5 micrograms per liter ((g/L) to migrate beyond the current extent of the plume.


Data Interpretation and Reporting


All hydraulic data collected prior to and during the field testing will be evaluated to address the data gaps as well as to develop a more thorough picture of hydrogeologic conditions at GAFB.  The existing groundwater model will be re-calibrated using the current data.  Interim results will be presented to the BCT as they become available and will be summarized in a Hydrogeologic CSM to be issued by March 2003.  


The findings presented in the Geologic CSM and Hydrogeologic CSM, as well as from groundwater sampling events, will be combined with information from other on-going investigations to present the current nature and extent of contamination throughout GAFB.  Again, the BCT will be kept informed of interim findings as they become available. Combined with the re-calibration of the contaminant transport model, the suggested changes to the operation of remedial systems as well as further investigations, if any, will be discussed in the Revised Draft Five-Year Review.


As part of development of the Hydrogeologic CSM, field mapping will address two data gaps. Detailed mapping of the Upper Fluvial Unit, Middle Lacustrine Unit, and Lower Alluvial Unit along Mojave River Bluffs will be performed to obtain any evidence of faulting, warping, and facies changes exposed there. Detailed mapping of the Mojave River Sediments will provide information about areas of potentially higher hydraulic conductivity within the OU 1 portion of the Upper Aquifer.


Additional investigations are scheduled for further enhancing the hydrogeologic understanding of GAFB, as well as for resolution of other data gaps. 


· An investigation to better define the western boundary of free product and BTEX contamination in groundwater near MW-63 is planned for 2002 by The IT Group. This investigation will include installation of new groundwater monitoring wells.


· An investigation to better define the extent of dieldrin contamination in the Upper Aquifer, and possibly to identify its source, is planned for 2002 by MWH. This investigation will include collection of surface and subsurface soil samples and installation of new groundwater monitoring wells.


· An investigation to better define the extent of TCE, groundwater gradients, and the potential for contaminant migration in Site FT-20 groundwater (particularly in the Lower Aquifer) is planned for 2002 by MWH. It will include installation of several new groundwater monitoring wells, and collection of data to evaluate whether conditions are supportive of natural attenuation of low TCE concentrations in the Lower Aquifer.


· Data from new wells installed by VVWRA may assist in better defining the eastern boundary (east of NZ-104) of the OU 1 Lower Aquifer TCE plume.  Some data collected during the Site FT-20 groundwater investigation may also help to define this boundary. 


Suggested Field Schedule (assuming notice to proceed 31 May 2002)


1 July 2002

Shutdown GETS and begin measurements


15 July 2002

Lower Aquifer Focused Monitoring Event


9 September 2002
Basewide Groundwater Monitoring Event


7 October 2002
Begin incremental GETS restart


The list of wells suggested for frequent water level measurements during this effort has been revised based on RPM comments at the 29 April 2002 BCT meeting, and follows as a separate memo.


